Background: An incision inside the umbilicus is popular used in single port surgery intra-umbilical skin incision surgeries have been proven efficient and safe. When compared to infra-umbilical skin incisions, an incision wound was invisible after the operation. Why not use intra-umbilical skin incision in postpartum tubal sterilization.
Introduction
Postpartum sterilization is an efficient method for permanent contraception with relatively low failure rates. In typical clinical practice, surgeons make a transverse skin incision just below the umbilicus (infra-umbilicus). Making the skin incision inside an umbilicus (intraumbilicus) is not regularly practiced, due to old-time beliefs that it is difficult, unclean and might increase the risk of infection. 1, 2 Recent medical technology has introduced abdominal surgery under a scope, particularly a single port surgery, in which an incision is made inside the umbilicus. Such single port, intra-umbilical skin incision surgeries have been proven efficient and safe. When compared to infra-umbilical skin incisions, an incision wound was invisible after the operation and an increase in wound infection has not been reported. 3, 4 Anatomically, the overlying skin inside the umbilicus is thinner than that of normal skin, infra-umbilicus. In pregnant women, the base of an umbilicus usually raises as the uterus enlarges, allowing easier access for an intraumbilical skin incision. Intra-umbilical approaches could be performed in less time, with much more ease and less bleeding. In addition to aesthetic concerns, skin incisions made through the umbilicus might be equally or even more efficient.
The aim of the present study was to compare satisfaction scores concerning aesthetic perceptions and operative times between intra-umbilical and infraumbilical skin incisions in postpartum sterilization.
Methods

Design, Settings, and Subjects
This was a therapeutic efficacy study with a randomized controlled trial. The study was conducted between February and August 2016, in Prapokkhlo Hospital, Chanthaburi, Thailand. The hospital is a referral hospital located in the vicinity of the eastern seaboard of Thailand. It is a university-affiliated hospital, performing approximately two thousand deliveries and two to three hundred postpartum sterilizations annually. Eligible patients were postpartum women (both normal and assisted deliveries) who requested and were scheduled for sterilization (n = 90). Those with obstetric complications (severe hypertension, eclampsia, and A2 gestational diabetes mellitus), those with umbilical skin lesions, umbilical hernia, HIV, and previous surgical scars on the abdomen and those expected to be operated on later than 72 hours after delivery were excluded from randomization (n = 32) ( Figure 1 ).
Randomization, Concealment, and Blinding
After patients were informed of the trial and informed consents were signed, participants (n = 58) were randomly assigned to one of the two skin incision techniques, either infra-umbilical (n = 29) or intra-umbilical (n = 29). The randomization scheme was prepared with sealed opaque envelopes. Concealments were kept until skin incision was ready, and one assisting nurse was assigned to open the envelope for each case.
Operative Procedure
All operations were performed by an experience staff, under intravenous anesthesia within 6 to 72 hours after delivery. Patients were operated on supine position. The skin was scrubbed with Hibiscrub ® and painted with 2% chlorhexidine in alcohol, respectively. After draping with sterilized cloth, skin incisions were made with a surgical scalpel blade number 24.
For infra-umbilical skin incisions, the horizontal skin incision was made below the lower rim of the umbilicus and just above the uterine fundal height. The incision length was smaller than the diameter of the umbilicus. For intra-umbilical skin incisions, the rim of the umbilicus was raised with Allis tissue forceps, and the vertical incision was made from the upper to lower rim of the umbilicus. After entering the abdominal cavity, the bed was in the Trendelenburg position or tilted head down. Tubal ligation was performed using a routine procedure until the skin was closed. Skin suturing was performed using subcuticular sutures in both groups.
Clinical Endpoints
Primary endpoints were the aesthetic features of the wounds, evaluated by both an independent surgeon and the patients one week after surgery using the Patient and Observer Scar Assessment Scores (POSAS), scaled from 6 to 60. Secondary endpoints were operative times and wound infections and/or complications, also reported at one week after surgery.
Study Size Estimations and Statistical Analysis
To detect a statistically significant increase in POSAS from 6.0 ± 3.0 in intra-umbilical incisions to 9.0 ± 4.5 in infra-umbilical incisions (an expectation based on a pilot study performed earlier), given a significance level of 0.05 and a power of 0.80 using a one-sided test, the estimated number of patients per arm was 21. To compensate for 30% of incomplete data, we decided to recruit 29 subjects per arm.
Statistical comparisons of POSAS and operative times were analyzed with t tests, and infections and/or complications were analyzed with exact probability tests.
Ethical Considerations
The study was approved by the Research in Human Ethical Committee of Chanthaburi Province, document ID number CTIREC-061 and was registered in the Thai Clinical Trial Registration (TCTR-20160426007). Informed consents were signed by all patients. Previously, we had conducted another clinical trial with the same design but totally different sample.
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Results
Patients in the two intervention groups were similar in age, body mass index (BMI), and time from delivery to surgery (Table 1) . Anesthetic regimens used via intravenous anesthesia were also similar, including the dosage administered ( Table 2 ). The operative times were shorter for intra-umbilicus than for infra-umbilicus incisions in all operative procedures: initial skin incision through entering the abdominal cavity (9.1 ± 2.8 vs 11.8 ± 4.7 minutes; P = .009), entering the abdominal cavity through skin closure (0.6 ± 0.6 vs 1.0 ± 0.6 minutes; P = .021) and the total operation time (8.5 ± 2.6 vs 10.8 ± 4.5; P = .025) ( Table 2) .
Focusing on aesthetic satisfaction one week after surgery, as assessed by POSAS scores (scaling 6 -60), higher scores were assigned for infra-umbilicus than for intra-umbilicus, both from the independent surgeon in charge (6.8 ± 1.5 vs 12.5 ± 5.0; P < .001) and from the patients (6.5 ± 1.2 vs 15.4 ± 5.0; P < .001), including the overall opinion scores (scaling 0 -10) provided by the patients (1.1 ± 0.1 vs 3.5 ± 1.0; P < .001). There were no postoperative umbilical complications nor wound infections (Table 3) . No other complications were observed nor reported by the patients on follow-up. 
Discussion
It has been long perceived that operations involving an umbilicus are unclean. Therefore, postpartum sterilization has been performed using infra-umbilicus skin incisions. 1 Umbilical bases in pregnant women are usually raised up to the same level as the surrounding skin, or even protruded near term. The debates on uncleanliness of intra-umbilicus skin incision may be questionable. To avoid visibility of the wound after intra-umbilical skin incision, skin closure may be done by suturing only fascia and subcutaneous fat without any skin stitching.
3, 5-8. Several intra-umbilical surgeries, involving intra-umbilicus skin opening, exist including umbilical hernia repairs and various laparoscopic operations in surgical or gynecological conditions particularly single port laparoscopic sterilization.
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Wound Infections
A study in laparoscopic operations of perforated appendicitis, after intra-umbilicus vs infra-umbilicus skin incisions, reported non-significant (0.6% vs 4.1%, respectively) wound infection rates 3. There were no surgical site infections in our study.
Aesthetics
Earlier, in single port laparoscopic hysterectomy 5 and oophorectomy after intra-umbilicus incision, patients graded satisfaction on the aesthetic appearance of the wound. Intra-umbilicus incisions for single port laparoscopic surgeries have become popular, partly due to greater patient satisfaction regarding aesthetics of the wounds and similar complication rates compared to infra-umbilicus incisions. [3] [4] [5] [6] [7] [8] However, earlier studies mostly focused on patient aesthetic concerns, as timing of the operation could not be controlled for various operations. Our study supported the findings that patients were more satisfied with their surgical wounds after intra-umbilicus incision. The surgeon in charge was also more satisfied with the appearance of the wounds.
Other Complications
The fact that subcutaneous skin adhesions were reported in 21% of patients with subsequent laparoscopic surgeries 11 raised debates on the benefits of umbilicus incisions. In practice, an open entry technique, a direct optical entry or an alternative site for primary port insertion may be used if such adhesions were encountered. [12] [13] [14] Umbilical incision hernia may be considered as one of the delayed complications. The reported incidence varies among studies. The incidence of port-site hernia in single port laparoscopic surgeries was 2.9% on average, varying based on types of surgery, age and patient body weight. 15 Port-site hernia from single port laparoscopic surgery vs conventional laparoscopic surgery in cholecystectomy was 9.6% vs 5.3%, respectively, which was non-significant. 16 However, we found no reports of incision hernia post-sterilization.
Operation Times
The average operation time for postpartum sterilization in Thailand was 11 -15 minutes. 17, 18 In the present study, the operation time for intra-umbilicus incision was significantly shorter than for infra-umbilicus incision. The present study may be among the earliest to compare the two skin incision sites for postpartum sterilization, in which aesthetic satisfaction was assessed from both surgeons and patients. The study strictly controlled nothing-per-oral 8 hours before surgery to avoid the risk of aspiration. 19, 20 One study limitation may be that only one surgeon was responsible for the surgeries, however this was done to avoid bias due to different skill levels between surgeons. Another limitation may be that only operations under intravenous anesthesia were studied.
To reduce bias, the researchers conducted another study 21 by replacing the operating surgeon with six-year medical students and controlling the anesthetic confounder by using spinal anesthesia. The results showed that operative times in the intra-umbilical group were shorter (24.9 ± 6.3 vs 41.6 ± 13.2 minutes; P < .001). Patient scar assessment scores in intra-umbilical incisions were significantly closer to normal skin than infra-umbilical incision scores (7.8 ± 1.6 vs 14.5 ± 2.4; P < .001).
Conclusions
An intra-umbilical skin incision for postpartum sterilization may be applied in routine practice as an alternative method to the usual practice of infraumbilical skin incisions. Both the patients and the physicians expressed greater satisfaction with the aesthetic appearance of the wounds, and the procedure required shorter operative times.
